Studies of the Interaction of Influenza Virus RNA Polymerase PAN with Endonuclease Inhibitors.
Influenza virus is a major causative agent of respiratory viral infections, and RNA polymerase catalyzes its replication and transcription activities in infected cell nuclei. Since it is highly conserved in all virus strains, RNA polymerase becomes a key target of anti-influenza virus agents. Although experimental studies have revealed the good inhibitory activity of endonuclease inhibitors to RNA polymerase, the mechanism is still unclear. In this study, the docking and molecular dynamics simulations have been performed to explore the interaction of three kinds of endonuclease inhibitors with the subunit (PAN) of RNA polymerase. Our calculations indicate that all these endonuclease inhibitors can bind to the binding pocket of PAN, in which the electronegative oxygen atoms of the inhibitors form a chelated structure with the two Mn2+ cations of the active center. The most important interaction between these inhibitors and PAN is electrostatic interaction. The electron density of the chelate oxygen atoms determines the magnitude of the electrostatic energy, and the chelated structure and orientation of inhibitors depend largely on the distance between the chelate oxygen atoms.